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(57)Abstract: CO 
PROBLEM TO BE SOLVED: To suppress the medivim noise originated in a magnetic 
wall by making a magnetic wall not to be introduced into the soft magnetic layer in a 
magnetic layer in a magnetic recording medium and making the structure of a magnetic 
domain of a soft magnetic layer a stable single magnetic domain. 

o 

SOLUTION: In the magnetic recording medium, a magnetic pole is made not to be 
generated in the soft magnetic layer by making the film thickness t of the soft magnetic 
layer change in inverse proportion to the distance r from the center of a disk substrate, 
then the introduction of the magnetic wall is suppressed to the atmost. By changing the 
film thickness of the soft magnetic layer with t=tO/r as the fimction of the radius of the 
disk substrate, the generation of the magnetic pole in the film is prevented. By changing 
the saturated magnetization of the soft magnetic layer with M=MO/r as the fimction of 
the radius of the disk substrate, the generation of the magnetic pole in the soft magnetic 
layer is prevented while keeping the film thickness to be constant. Even when the film 
thickness of the magnetic layer is constant and the pole is generated therein, the increase 
of the magneto-static energy can be prevented by making codes of the magnetic pole on 
both surfaces of the disk substrate to be opposite each other. 
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^^hztx'. imiim\f^izmm^^t^\^ioi,zL. m 

<o^i<r)mmb Lxt=to/rx-^^t^-t^bmmzmm 

it^'r ^ X^mRcomm<^mmtLX . M=MO/r'C^'ft 

$-1^:1. tmm-^^tmt-^':>imimizm&i:^t^j: 




mmmt^mzio v ^x . mmm.iimiimmm^t<r>±^ 

m2<r,Tm9. mmmmRx/^mmcomx-mm-^titz 
mmmnrnztiux. mawM^ii. mi^f^x^ 

<r)-:tjcr,m tmijcmt X'^ti^'ixmi\^<m.it-n rsi ^ 

mm. 

[00 0 1] 

(ommmmwizmth t <^x'h o . mz^wy -i x 

[0002] 

tmnm^^WiX'hhtiK ^^k. mmm^^t^^ i^\<z 
±M--th bmmmmim-}i^f,zimth i t 

it'^x ( 1 ) mm^^m>smwm:ifi'y^j:< . ( 2 > 
\\:: vUzfim't^%mim(r>imifi±^\^<r>x\ 

mmmimmmm 1 ( a ) t^^-r i a -^ x 
^ms.\. ^icr)Tim2. mmms. m2<DTim 
4, a^esiyis. uw^eii*)^y)±'^x\^i>, 
x'^m^msiiM^mmii^-y ]^i)^'^<7)mmtm^sSMi 
m 5 T'jis*^' i^^\^ioiz'thfzMzmm^tix\>^^. - 

1 iz^s Lfcmmcommxit. tm^m s {4x ^ x 
i>zmmitm3<7)mit7t)^y'^xi!'miRi^m:iffti 

:firr6i) lzm\>^x\>^^^. IRfi8ttS3i*ncft<^KfiS8*« 

3 tmmtx'fm^tix^^^^ t-rht. mmm^mr 

0. rl<7)Cl[aT'^tl.fiSflii{±-2?rr0tM. 2;rrltMi:^ 
0. -?-<OM2;r(rl-rO)tMS-JTt>M-r-2jr(rl-rO)tM*i 

w&mnx'^'Ch:it\,z^j:h. zzx\ m^mitms 
a. mm^i,zri3>(i>r+drtx'wmim3mmLfc^ 
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8 (DmMliil n rtMT'J) 0 , r + A r CTj^gpt'COiapfii 8 CO^^ 
*{4-2;r(r+Ar)tM-C'$>-g., MixJ: 0 . r*>ii>r+ArS 
T'lKfiattS 3 l^tCi^§ixSfi8ffi 8i7)*g»A p {4-2;r 
ArtMi:^i6ic>il-&. ^Z.X\ Lrifi-\£uffmmkn JLh 

k . ^rX'<7)mmMc^itwt. 

dp (r)/dr = -2;rtM ( 1 ) 

p (rl)- p (rO) = 27rtM(rO-rl) 

t imx ^ . m^(7)mMM. t com*^-^^ t ^ ^ ^ t 

( 1 ) ^co i d IcScmtt® 3 1*1^. tixx/mmz 

L . ssiEiSKiiit 2r b^ob-t^. ^<7)m^m&^m 3 

izwrntf^^-rhilblz^j:^. -t^iyh. Ml ih) <dJ: 

o^imitm3cofm-M<7ym^. mmm3t,zmMii^ 

m¥^j:<xi>sSMt^'y h'*»^>oji*§. umm^. mF<^ 
^mizx 0 mmtiix^ z b iz^^ . 

[0003] 

•t^mw,i. mmmmi^n<^mM'mmzm)imm.ti^ 

ZbX'h^. 
[0004 ] 

[igii€:^£«i-ri>7ti^>o*®] iieMi, »:<7)4oco 
[0005] {^mmw&m3(r)m9-'k^^<7:>mm.b 
^ I., ( 1 ) ^<r>m^bnmi,z. mm^^zTbr 

+ I^r<rMf,Z^\:.hW^^^t^. ^OJS»BiO*{i2;rrM 

t(r)-2;r (r+Ar)Mt(r+Ar)=-27rMAr{t(r)+rdt 

(r)/dr}i:^^, dciT'. t{rmr&mx'<mjmm3<r> 

dt(r)/dr=-t(r)/r (2) 

t=tOrO/r ( 3 ) 

fctf^T^S, C:C:-CtO{4rOT'<7)Ml?T'S>S. C:<?Di:S 
mS(i:IS:?114a3Sggl5iO;^f^t. H^-f -SfiSIMti. 
-eiX^'tL-2;rr0t0M, 27rrltlMi::$rl., ( 3 ) 5^*><^f# 

/ii^|.rOto=rltl$:^5ea^:, MSiOi^tiHf nt^^T'SC: 
fiS|g{4«:®tt«3«aJco;?«^lcL3&^'5rV-> 
cot', iEft<7)Jl«i«0lfElliSr+^h^# < i:ix(ff?ld5x;t-;U 

^Zbij'^X'^h (EI2#M) . 
[0006] [#lft2)#Sl i:l5|«{:#;t^ , |>:?S1± 
Ji3COfS^nil-fbMS:iji@rc7)Ki5:i: LT, M=MO/r-C^^l: 

^"^h bm.m-'^^vm Looijcaits 3 1^?^^^ t 
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[0007] i^msmm^mcomm^^-sx'. ^<^\h 

b *-'-e# ^ , [14 iz^-tx a ^x^mwLi mm(,zt^ 
1 ^7)TiaJi2 , mmitms . m2(DTmm4 . mMtm 

«5, «^6A<^§ilTtjO, ©:fi81±ii3<^S:6-tt 

±T<7)wmmsm<Dij{^iz^t^, Km^(oi3\titis: 

i^iz. ^-mm^mz^-t^mMt/^^m^zmm-hx 
oi>z^m^i&^m^. $>^^mm\Hmm. $>?>ut 
■^(T^mijizmtt^b. :c:^^f\^^-mz~m^mLrzm 
'Mb^h, zcr,b^m\ittwm^mimmm.im^zm 
m^'^x. Mmm^izmMij-^t^^^xdiz-t^. 
[00 08] (^a4]$<^(c, ^si b^m. 
ii^^2 b^m srWffl-rs bimiimcm'immi^^ 

SI, 2. SctO^'i.lc^^'fbt. V^o-e^iRJSttSt: 
l^lzRmmti^^t. ^l*lSx^;^^-5&s±#-r^Ci: 

^jcm^-(^mmtimmimmmzm*Mit:^ . c t?)^ 
m^iim^M^<r)mmmzm'i'-r^cr>x\ t?fi^x 

-^x'h^mx'h^ . 

[ 0 0 0 9 ] IjLh i 0 , ®:JK1±« 3 J&<*iaEK«JfC^^ 

[ 0 0 1 0 ] :^mmz}n'r^mMmmmi. m. 

m.'^'t^ii^t^cDmmizmtm'r^^^. s> i. vH4ssi4>'D 
i}^ti><7)9mizmtm-ri>»m^mie,Ly:i-!^^b^^ i><^ 

xhh. 

[00 11] ^fz. ^W'mzi6^^:^mmmmmi. k 
m/m<r)mM-!ifm\.znm txy'^^^mw.. ^i±m 

y^i^-^#cr,mm^mt:-'miz't^ h<^X'hh, 

[0 0 1 2] s^::. :^mR<,zi5^f^mmimkmi. m 

1 <nTfmbmmm<rM\iz^mmi. o 



[ 0 0 1 3 ] s ^wmza^'rhmmmnmt. m 
1 <7yrvmbmmmcr>f^i,z't< =5r< 1 1 1 JiujubiT)^ 

[0014] iit. *l|BJtt5{ti,Jl»|E^iSEfic{i, |g 

1 cr:>-T^bmmmcom\.zw&.mbimi&m-kiif^j:< 

b i 2Jiliil±S:if AL^v:i,<7)T'S>'i., 
[0015] iTt. *^BJtCio{t-S.fiSmfeili^«s{4. 7-' 

?r<£fflL. IglcOTtfililt L-CCr-^^^, SSjiSttSi: t 
TNiFe^^, Co-^^. Fe-^^^, ||2cOT*aSi: LTTi 

^^m-fhi^<r>X-$>^, 
[00 16] 

[^.a<0||Sfe<7)J^®] [HMfiWJl ] 2|s:|^BBc7)IIMmia 

5{CcfcOi^HB-r^, m3i,mw<r>wii\mx'h'o . mm 

it!!® 1 0 . NiFe-^^KSailJi 1 1 . m2(01i^^Tim 

ffl-Ti. ) , (^^^mmmm 1 3 , 1 4 j; 0^ 

Oi:-pTV^^. NiFe^^^Ca-ttJl 1 10M/f{4 {3)^ 

i.zm\^. A'vx^ ^ x^m^9f^'t-i)^^mmi.zmm 
Lx9vmz^<\i}m<^j:^, mtii. 2.5^>'^r^ 

x'^^mLiimm-r^bLx, m.9\-m(r>wm!&.m<^w-^^ 

0.2fJ.mb-th i: , T-'-f X^'^^4''ll^*»^>10nunc7){jlfa'C<?) 

0.2/zm X 2.5-f yf- x 25. 4mm/ (2 x 10min)=0. 
(>i5jJ.mb^h, 
[0017] ^''yX'f ^ X^WR 9 l^X'mmi^tfzm 

fe-^^mmitmi icom.mm^mexmm't^. 
±m&itmi i^^-t^b^. me ia) . (b)t 
m-x 0 ^-^x^ 1 5 ^im-t^ ;ibTmm<7)mm^^ 

^1 b -ifiX'^ I) . 1 5 <?)^n^<7)x-^'>f y{4 

<J^<?)i: o tc-rs . ;<f7;?>7''f X7S«l(f'C^*»4>iOgg?i 

^^xt^ xi^mLi izmr/jMsmfe-^^^m^ 1 1 

Sr^-r-S^^JOfiltM^i^ 1 6T*>S, v^^'l 
<T*>lIll!|SJ^JLhlHllB$-ti-^, (4) 5(i*»^>VX^9^ 

iit-cm«-r^NiFe^^«:jii4« 1 1 (ojmiimi.'p'ii'' 

i}^^<7)m^HzS.itmLX\^hZbi3^it}^:h, itiJ: 

0, ^xi^mnmm—^bL. srtjf, fciixsi'h/g 

[0018] ^fpii-^X^f 1 5 . S>SV^{4;if7Xx-f 

^^ms.9Pimijf^cr,mmtsi^ti^^j:\>^xoiz-th. t 
fz. ^<P^^X7-'^ x:^mm9co^§.-)jmzmm^m 
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mi limcommm-^Tm^-^^. :^xcr>m^m 

fzib, m7 iz^Ltimcou!^m<7)^:m.^. ttzumm 
5 (i^Mm^i 7 km< ) izxmmsm^-t^. m<r> 

j^tfiaiclEM^S. Cicott, WEI l<r>9iMi}^Wm. 
i^z^m t^V ^ ct d L , t fz±.T<r>mE 1 7 m 
HoggjiS:— StSii:^, ^<7yn i F e -^^fcfiSttil i 

1 i^K-fbe ^n-':fjmzmfh^\t. i ^fioas i ? 
izx^xim\.zm\i^ix^wmn-'ij^}i-^j:^i:. o iz 

t (137 (a) #M) . Mffi-r'0|}:fiStt«c7)jg|-fk6$:i£ 

(137 (b) #Bg) , z:iXWimmit±.T(m. 
1 7 0.-K-;Ub--X&— ic^-tir^V^i 3 1=07 ( b ) 
iOJ: 3 ^z-r^-r. ^yXT^^i'ms.9±X'cr>mE 1 7 

c^iEa{iia7 ( c ) ^m^z^Lfzi: o tc. ;^ 

iC^U^-lf:^. 6851 7*^/i>t0ilJlcr);fc;g§(iN i Fe 

/f^xy'^xi^&m^coh^tijkAizmsL. mmm 
(omit 6 comwi^itiM.^ . Acom.'it e nmG 1 7 ULt 

x'comMi±M.mizm^'ti>c7)x, AC7)m^t6imm<^m 

Ac7)a^l:6{45'hii*rrBi (^^|fc6-|6j) /\|til<ii: 

l:'3r^« V>tSMmFe^^iS:?H4®l 1 t7)JS-fli6 Sr^ 

51 7cr)m^iimm<7)'^iit^j^[i^^(r>x. m^mz 

pe^^w:m&a 1 1 (om^t e *^'s¥tTfc , 

-f X »^ 9 *U lHli|gJ.Xhl3i|S LJtf^. 1 Jhr«oa5 1 7 
Sr;<^5X-r>f;^^K«C9*>ii>gi^ait- , *>SV^{±l*fiO 

msi 7<r)mmt:mfhJ:oizmm^^i^m^if^ztx' 

mi&M'k^-th t ^ izmm-ti>'7x^cr>imfsfi}^m 

mt/tJ^s- ( a ) . ( b ) 
[0020] immms ] *ii*fefi?i-cs«FWic#4>ixs 



^ -C!KES1±iiSr?SM'fL LT V K . ^Sfifi?iJ 1 h UtttcJ^ 

co-f if >f yjinsfi^ij 1 7&»<i>^{c:ia«-c# 4 , mm i 

c: TliS 9 ics^-r ck 3 fcvx -r ^ t c: ^, -^mm^ 

# ( 4 ) ^<rm:^^^'/ ^tmrnm-^mmth c: t tz^sr 

I.. ±fB-7X^' 1 5, S>?.V^(ix^X^»:K, fc^V^Ji 

x^N'-y^S-tfi-fS. xyN*«y^'§n-5«:fi8tttJi{4vx:? 

m'>tzwm.'m<r>mM\t^¥^i,zmm. hh\.Mi.^it 

u^im^L, mm^mth^iif.zk'^x^ ^ xi^m 
[0021] [IIJSM4 ] mmm i a»4> 3 * T-{4«:att 

irv\ (3) ^c7)Pic*Xx-/rM^T'iSmL^^:® 

X^a^l, 2!>-I.V^{4lll£7)Tta«t3lK681480j^^ 

t5<i:. S*IW{c;T'#±3&>'-?/i7-''fX:5'SMlS:-t-*^:^c 
JKf<c<7)J?${4-^tC-r4C:i::6«'C#S (HI 0#Bg) . 

[0022] [nsfe^j 5 ] ^wn(ommmt:m\ 1 i 
oiftHH-r-s.. HI utimmmmxh^. vvm.c^:f]' 

^X'T'fX^^g. |g 1 cOCr^^TifiJi 1 0 . m^-!ri- 

^fp1£■^#o^NiFe-^^Rfi8^^^Ji 1 s . m2<mi'^Tim 

12, Co^^BS^ieitJi 1 3 , cfiiaJil4j;0fi£0S: 

o T V^l, , NiFe-^!gtM1±a 1 8 <7)mmit<7):k% $ 
{4, ;^r^XT>fXi^^«R9tf>C^*>/?><7)gg88coBII|gci:L-C 
(3)^. 3!>SV^{4 ( 3) s^^i£iKL^t,<^)tc:figd. Ife 

i:L■CX>^°«/^^aS^^^^ tot LT. ^rJ'-^'-y h 

mmm'h^\<^. ^-y'yhmL^m^<nmwLtLx. 
hmrfx-m^Lfz^, X -f x^»^o«cjsi4« 

tT^X^Sfl?04^@(7)Mifci: LT^^^J^oi ttc^: 
I.. ^c/iX. (^a^fiS-ftOtii-^) 
*«-?-<7)* *T ^ X^'SflOKODciKffiicOfeWfiBt^li^i-^Rti 
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[00 231 immme:i:^%m<^ms(imi:mi2iz^ 
K>mPM-t?>. mi 2 (a) imi^commmx'hK). Pim 
« (m^-M) <7):^^:^'fHX9ms.9ffym^z, mi 

<r>Zr^±Tmi 1 0 . NiFe^^iRjlttji 11, ||2c7)Ti 

-^^T«!i« 1 2 . (jo^-mmmm 1 3 . 1 4 

9mmzm<7)i: a tiZMmm 1 9 ^^§-tir-c#Jn t , 

$ hizimfm 1 9 <mm<r>ti)f>z^msi 1 4 srfttt-s 

c: i: i o-c, ±.T<m\v^±Wm!m 1 1 t^BSIS**^ 

<. z.ix\,zx*), nmx.^-fv^-mz$i^Ltimi.t:^ 
3, 4, Bt^mmm^m^-^h^thztx'. s<^t«K 

[00 24] Hi 2 (b) (a) 

mm^Mi 9i:^'^XT^^^'mm9MfHm^i,zmaL 
fzm-^^m^Lfzhc^X'hi- , n^ti?>^mmi 2 

(a) tmmxh*). mmmi. 2. 3, a. 5tmm 
-r-sitt^fgrS)^, 01 2 (c ) {i. (a), 

(b) i:t^;^'^h^ttzh<r>X', $4>ic»ax^vi^dj.'-ft^ 

2. 3, 4. 5^:«fflt-i.>Ii:*fHrtg-Cfti9. «#:y>f 
X^Tff I. C ^-'^t^T'S^S , 

[00253 immmi ] sscssisJicoji'fkSrx >f ^ 

S-^tTtJO, T-fXrJ'^l. |gl<0T*fi®2, Co-^ 
^^iO«Sll:)3cO;>c# '5:Ta55imtt«2 0 , Wmm 3 , 

x\^h, im/imscowni^ ^ x'^mwLi<r)m^\.zK 

mWXH 0 . Ta53«HK1±« 2 0{4«:fi814« 3 1 Jt'^^ 

^ t> CO t ^ . TgP^JlttB 2 0 OSS-fb 

-H\^izmx.xi5 < , Ta53iMit« 2 0 1 mmi±m 3 

■r S =5r '^T^fiSttJi 2 0 i: 3 (T^m^it 6 ti^fir 

t^^ . TgP3SattJi2 0{4fiiJl;>3*i:^#<. -etfOfiS-ft 

•c. lRK1±;i3o?i^b6fc^:trffii^fniv%TS^^tt. 



mm. ^cr)msLmM.xLx ^S8-fi:67&i^ig-r-s.^ tts 
^v^, -lo^s. mmims^zmmti^xtziiii^K, 
m&mmm^(oMii^y'^x^:^m't^^ti}^x'^^, i 

5t. *IIJfifi?!|{4^S«ifflS:f^fflfc||M0ll2. 3. 4. 5. 

6 c7) t'tli}^ 1 o i: . J) -I, V ^{iltSSc 2:iffl;?^-^*>-frT<$ffl-r 

^zt i>n^xh D , HMfi^ij 1 1 cr>m7^^t>-tmmizu 

[0 0 263 \.msm8'\i!msLm3<7mte^'f^x 
^mL\(r>^^-)jmzmx.. '^^mit-thzhit, mn^ 

ztx'^h iizmimm^^^itth t <o-c*> & . 0 1 4 

{4m»rffi2raLTfc 0 , H 1 3 OTgKiiS14;i2 0<r> 
f^:i?0^-Pt^hl, PdMn, CrMn, FeMn, NiMn, AuNh, RhMn, 
NiO. Cu0^cOK3§mttiB2 iSrifAL^cWflStC'Sro-Cl^ 

h.mist nmzmm&a 3 <oKi»{4^(c:Rjt«ai t 

TV^-l.. if At;^vrK3iJSttfl2 1 i:iRJSttJi3iOra(c{4 
tf d C: 4: J: o T. S:S-143c^-^3&*iJ 

^tg-cS)!.. :iinzX'>x. «ciStt«3<7)?i-fi:6^^^ 

-t^ztti^x'^^. tfz. :mmmi±m-^^^w^^t 

mi&m2. 3, 4. 5, 6cOi:n*U-oi:. ib^l^tiS 

i!c?rffl;^-&^5-ttT<£ffl-r ^ ^ i: t ^tgT'S. 0 , IIS£fi?iJ 1 

t com^^h-^mmzut^y^ x^i&m-^ t **nrfig 

x'h^. 

[00273 «S:?S8ttJi3c0J»fl:6S:x-fX 

W^-^Sr^iJffl-r ^ ^ i: t:: J: o -C t SeST'§ ^ , 

^i^^zm{tmmt:^Mitti>ii<r>x'h^, mi 5imw. 

BfHSr^LTfcO. H 1 3 cOTgPSSlStte 2 0 iOf^i? D 
tcCo-^^^o«?l:»j<7):^#:5r3Sfi8ttSA2 2, Cu^c/)^^ 
JKttJi 2 3 , Co^c^aSfiBtttilB 2 4 A L7t)ffi^{C^ 
^ T V . 0 1 3 i: 3 
Jt^JLTv^S. JfAL/::3iJSttSA2 2. B2 4rai;:{4 

V>4 , SSmtt^A 2 2 «oa-ft 6 ^^^:fJmzWLXt3 

< t , mmamB 2 a coss-fwis^trtia^stt^ . fz 
fzL. msE.mm^^^Kmm.'mt^^i.fz. mmm 
B 2 4 h^mm 3 orai:{43s^ss-^*>'iii^ , *icfisi±« 
3oa<k6io:6-rifit>— i»<)tc^S$ixs. ico^a^, «S: 

fiSttJi 3 coSS-fb 6 {4ia lAX'TT^LfzXo \.z^Wj\^ izm 

^■r^ztti^x'^. w:m.^3\^i,zmm*^x^zt^m. 
±x't&, ztix ^mmitm^Mcomi^y^ x^um-t 

2. 3. A. 5, 6<7)b'tif}^l-yb. $>MiW.^t:m. 

i^-^iy-^xmmi-^ i b ij-^mx'h 0 , mnm 1 b com 
^^h-tmmi>zmi^y ■< xsriSM-r ^ b ii^^mxh 
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[0 0 28] 

[HI] ( a ) imi^<7)mmmx'h 0 . ( b ) tiMi^o 

[05] mc7)»rE0, 

[06 ] ( a ) ti^Xi? ^fljffl Lfz^ljmX'h 0 . 
(b) {4VX^0T'*&. 

[07] ( a ) i±m^i:mm tfzmmm ix-hK). 
( b ) im^i:mm Ltzmmm2xh 0 , ( c > it^m 
m(^m^<^W!Mxh^, 



[08 ] ( a ) ami^c^mmmx'h 0 . < b ) ti^ftcco 

mmmx'hi>. 
[09] -^x^m, 

[01 0] %f4cOBfrM0. 

[011] ( a ) {±lSS^^3ieK$-iir^i^ii#:BTH0l 

T'S) 0 . ( b ) mMiM^^^h-mm^wmmm2xh 

0. ( c ) iKmSrji8E$-a:SMffi«f*cBrH03T'^>S, 

[012] mmmn(r>mm^f.z^m^ %> tz^tz^ 
[013] -sm^m^m'S:mmLtzUiifi<mmm. 

[014] M:6-1K^ie-^S-f ijffl L^v:«i!|c<oBfi®0. 
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